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§1. Introduction 


A number is called the second Smarandache pseudo-odd number if it is an even number, and 
some permutation of its digits is an odd number. For example: 10,12, 14, 16, 18, 30, 32, 34, 36, 
38, 50, 52,--- are the second Smarandache pseudo-odd numbers. Let A denotes the set of all 
_ the second Smarandache pseudo-odd numbers. Similarly, we can define the second Smaran- 
dache pseudo-even number. That is, a number is called the second Smarandache pseudo-even 
number if it is an odd number, and some permutation of its digits is an even number, such as 
21, 23, 25, 27, 29, 41, 43, 45,47, 49, --- are the second Smarandache pseudo-even numbers. Let B 
denotes the set of all the second Smarandache pseudo-even numbers. In problems of 85 and 89 
of [2], Professor F. Smarandache asked us to study the properties of these sequences. About 
these problems, it seems that none had studied them before, at least we have not seen any 
related papers at present. In this paper, we use the elementary method to study the mean 
value properties of these two sequences, and obtain some interesting asymptotic formulae for 
them. That is, we shall prove the following: 
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Theorem 1 For any real number x > 1, we have the asymptotic formulae 
ae 1 = tM 
iis 5rt+0(z ) and 1 = 57+0(c# i 
neA neB 
ngr ng&z 


Theorem 2 For any real number z > 1, let d(n) denotes the Dirichlet divisor function, 
then we have the asymptotic formulae 


neA 2 2 ie 
nxr 
on 1 In2 1 
>> d(n) = pring + (G+ - j) 240 (ce), 
2 2 4 
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where 7 is the Euler constant, ¢ is any fixed positive integer. 


§2. Some Lemmas 


To completes the proof of the theorems, we need the following two simple lemmas: 
Lemma 1__ For any real number x > 1, we have the asymptotic formula 
> dQQn-1)= jrina ie 5 (27 +2in2 za 2+0(z a) 
n< 2th 


where 7¥ is the Euler constant, € is any fixed positive number. 


Proof For any complex s with Re(s) > 1, we let generate function f(s) as following: 
d(2n — 1) 
ie ae (Qn — vd 


Since d(n) is a multiplicative function of n, and f(s)is absolutely convergent if Re(s) > 1, so 
from the Euler product formula(see Theorem 11.6 of [3]) and the multiplicative property of 
d(n) we have 


2.3 TN? es 1\? 
for= T+ st pt = -T(-3) =Cto(1-x) 
where ¢(s) is the Riemann zeta-function. 
By Perron formula [2] with so = 0, T = 2+ and b = 3, we have 
S; an—9 = 3 fr C?(s) (0-2) 7 4s+0(2t*). 
2n—-l<z an s 


To estimate the main term 
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we move the integral line from s = 3 tiT tos= ; +iT. This time, the function 


fo) =) (1-Z) 


has a second order pole point at s = 1 with the residue 


8 


2 i 
7 1 
lin 3 (@- 9°) (1-5) =) = jong +5 (27+ 2In2-1)z, 


where ‘+ is the Euler constant. Note that the estimate 


$+iT 4-iT 3~iT 2 8 
2 | ah ae ¢7(s) (1 _ =) ds < gate, 
din \Jasir Lit —T 2°} 8 


we may immediately get 


S> d(Qn-1)= qone+3 7 (27+ 2In2-1)2+0 (2). 
2n-l<z 


This completes the proof of Lemma 1. 


Lemma 2 For any real number x > 1, we have the estimate 


> 1=0 (zi) and ye 1=0 (i). 

angA Qn-1¢B 

2n<z 2n—-1<a 

Proof First we let k be a positive integer such that 10* < 2 < 10*+1. Then it is clear 
that k < logz < k+1. Now according to the definition of set A, we know that the largest 
number of the digits (2n < z) not attribute set A is 5°. In fact, in these numbers, there are 0 
one digit; There are 4 x 5 two digits, they are 20, 22, 24, 26, 28,---,98. There are 4 x 5” three 
digits; The number of the k digits are 4 x 5*-!. So the largest number of digits (2n < x) not 
attribute set Ais 4x5+4x5?+---+4x 5-1 = 5* 5. Note that k < log < k +1, we have 
the estimate 
3 i= 5k < 5logz _ (51085) Tas 70 = itt. 


angA 
Qn<2z 


Similarly, we can also get the estimate 


y. 1=0 (2m ) : 
2n-1¢B 
2n-1<Se 


This proves the Lemma 2. 


§3. Proof of the Theorems 


In this section, we can easily complete the proof of the Theorems. In fact, from Lemma 2 


Sois= Ss 1- 1 1 = 52 +0 (2%) 
néA 2n<a angA 
nsx an<z 


we have 
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and 


St= VY 1- | t=52+0 (aH). 
né€B 2n-1l<2z 2n-1¢A 
ngz 2n-l<gz 


This proves the Theorem 1. 


Now we prove Theorem 2. From Lemma 1, Lemma 2, and note that the estimate d(n) < 
n*(see Theorem 13.12 of (3]) we have 


> a(n) 


né€A 
n<z 
= }° dan) - > d(2n) 
Qn<z 2ngA 
Qn<z 
=S i dn)- $5 dQ2n-1)- >> d(2n) 
na Qn-l<z angA 


Qn<g2z 


1 n 
=2lnz + (2y—1)x- qzins - 7 (27+ 2In2 - 1) 2 +0 (atte) 


_3 3. In2_ 3 18 te 
= Fring + (Fr 5 i) 2+0 (28 )e 


Similarly, we can also get the asymptotic formula 


>_ a(n) 


neB 
n<r 
= So d@n-1)- SO d(2n-1) 
2n-1lS2z 2n-1¢B 
Qn-1<z 
_l 1 In2 1 PEt. 
= fring + (S14 2 i)e+0(z a 


This completes the proof of the Theorems. 
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